From the aerial parts of Zygophyllum fabago from Turkey, two new sodium salts of sulfated glycoside derivatives of ursolic acid, named as zygofaboside A (1) and zygofaboside B (2) have been isolated. Their structures were elucidated through spectral studies, including 2D-NMR spectroscopic experiments (HMQC, HMBC, COSY and NOESY).
The genus Zygophyllum belongs to the family Zygophyllaceae and consists of about 100 species, distributed in deserts and steppes from the Mediterranean to central Asia, South Africa and Australia [1] . In Turkey only one species, Zygophyllum fabago, is found (locally named as Yabani Kimynu). Aerial parts of the plant, collected at the flowering stages, have been used as an anti-rheumatic, anthelminthic, cathartic and anti-asthmatic [2] . The plant collected from Pakistan showed very strong antifungal activity (95% at 200 μg) against the human pathogen Candida albicans [3] . These important pharmacological properties of the species prompted us to study its constituents, as discussed elsewhere [4] . The present report describes the isolation and structure elucidation of two new triterpenoid glycosides.
Zygofaboside A (1) and B (2) 1. R = D-Glc, R' = Na, R" = H* 2. R = Glc Glc, R' = Na, R" = H* 1-6 *R' and R" are interchangeable and m/z 875, 815, 653 and 609 for 2, attributed to successive losses of SO 3 Na, a hexose moiety and hexose plus CO 2 for 1, and SO 3 Na and two hexoses plus CO 2 for 2. The IR spectrum showed peaks at 3345 (OH), 1662 (C=C), 1739 (C=O) and 1228 cm -1 , typical for sulfate stretch (S-O). The presence of a sulfate group was also confirmed by the potassium rhodizonate test [5] . , indicating a pentacyclic triterpenoid skeleton. One of the methyl singlets appeared at comparatively low field (δ 1.63), suggesting that it could be attached to an olefinic carbon [6] . An oxygenated methine at δ 5.02 (dd, J = 4.5, 11.9 Hz, H-3) and an olefinic proton at δ 5.32 (br d, J = 6.0 Hz, H-21) were also observable in the 1 H NMR spectrum. With the exception of the sixth tertiary methyl signal and the appearance of a hydroxymethylene resonance at δ 4.68 and 4.23 (d, J = 9.7 Hz each), respectively, and the downfield shifts of H-3 (vide infra), the NMR spectroscopic data (C 5 H 5 N, CD 3 OD see experimental) attributed to the sapogenol moiety was in good agreement with that of the reported compound zygophyloside I [7] . The hydroxymethylene signal, due to the absence of the C-23 methyl resonance in the 1 H NMR and 13 C NMR spectra, was assigned to C-23, which was further supported by the HMBC spectrum, in which correlation peaks existed between the protons at δ 0.76 (H 3 The 1 H-NMR spectrum also exhibited an anomeric proton at δ 6.30 (d, J = 7.9 Hz) assignable to a β linked sugar. The 13 C NMR spectrum exhibited signals for 36 C-atoms, of which 30 were assigned to the aglycone moiety, while the remaining six were due to the hexose unit. Acid hydrolysis of 1 with 2N HCl yielded glucose, which was identified by co-TLC with a standard.
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The HMBC correlations observed between δ 6.30 (H-1′) and δ 174.2 (C-28) confirmed that the sugar moiety is attached to C-28 of the aglycone. Further, the 13 C NMR spectrum confirmed that the linkage is via carboxylic acid glycosylation. This spectral data assigned by various NMR experiments (  1 H NMR,   13 C NMR, COSY, NOESY, HMQC and HMBC) and the chemotaxonomic relationship to previously isolated metabolites from the genus Zygophyllum [10, 11] 
Experimental
General: Optical rotations were taken with a JASCO DIP-360 automatic digital polarimeter. The IR spectra were recorded on a JASCO-320-A spectrophotometer. The 1 H and 13 C NMR spectra were measured with Bruker AC-300 and AV-500 spectrometers using tetramethylsilane as an internal standard. The FABMS were recorded on a Jeol JMS HX-110 mass spectrometer. Silica gel 60 (35-70 mesh, Merck) and Sephadex LH-20 were used for column chromatography, and silica gel F 254 (Merck) for TLC. Flash chromatography was carried out with an Eyela EF-10 flash chromatograph.
Plant material:
The aerial parts of Z. fabago were collected in Ankara, Turkey, in June 2002. The plant was identified by one of us (B.S.). A voucher specimen (GUE # 2312) was deposited at the Herbarium of the Faculty of Pharmacy, Gazi University, Ankara, Turkey.
Extraction and isolation:
The EtOH extract was prepared from aerial parts (12 kg) of Z. fabago by maceration. The dark green residue (450 g) was dissolved in H 2 O and partitioned between n-hexane, ethyl acetate and methanol. The MeOH extract was subjected to Sephadex LH-20 column chromatography using H 2 O with a gradient of MeOH up to 100%, followed again by H 2 O. Fraction no. 1 was again subjected to RP-18 flash chromatography using H 2 O:MeOH (70:30) as eluent to yield compound 1.
Compound 2 was obtained using H 2 O:MeOH (65:35). The purity of compounds was checked on HPTLC plates; the compounds were visualized by spraying with ceric sulfate reagent, followed by heating. Detection of sulfate function in 1 and 2: A solution of compound 1 (1 mg) in aqueous 2N HCl (1 mL) was heated for 2 h, neutralized with dilute NaOH and evaporated to dryness under reduced pressure. The residue was subjected to paper partition chromatography using MeOH-H 2 O (9:1) as the developing solvent (R f 0.55). After air drying, the paper was sprayed with a solution of BaCl 2 (100 mg) in 70% MeOH (50 mL) and again air dried. The paper was then sprayed with a solution of potassium rhodizonate (10 mg) in 50% MeOH (50 mL) to develop the positive coloration (yellow).
